Experimental methods
Materials. All used materials i.e. magnesium acetate, cystine, methanol, potassium hydroxide were purchased from Sigma Aldrich. Mg-MBioF . Cystine (2.4 g) and potassium hydroxide (1.69 g) were dissolved in 150 ml solution of MeOH and H 2 O 2:1 (v:v) mixture. Separately, 3.217 g of Mg(CH 3 COO) 2 was dissolved in 150 ml similar MeOH/H 2 O solution. Both solutions were mixed and stirred for 1h at room temperature. Resulting precipitate was washed several times with methanol/water solution. The obtained precipitate was centrifuged and gained thus white powder was dried at 50 o C in vacuum oven (24h).
Synthesis of
Material characterization. The produced Mg-MBioF were characterized by scanning electron microscopy (SEM) using a Quanta 3D FEG (EHT = 30 kV) instrument. The powdered samples were placed onto carbon tabs attached to aluminum SEM stubs. Bulk powder MBioFs were characterized by PXRD using Philips XPERT Pro diffractometer with CuKα1 radiation. The Fourier transform infrared spectra (FTIR) measurements were accomplished by Bruker Vertex 70 infrared spectrophotometer using Platinum diamond ATR techniques in the frequency range 60-4000 cm -1 . The nonpolarized Raman scattering spectra of carbon structures were investigated in the spectral range of 60−4500 cm -1 . Raman spectra were recorded in the backscattering geometry using SENTERRA micro-Raman system. As an excitation light we used the green laser operating at 532 nm. The laser beam was tightly focused on the sample surface through a 50x microscope objective. To prevent any damage of the sample, an excitation power was fixed at 2 mW. The resolution was 4 cm −1 , CCD temperature 223 K, laser spot 20 μm, and total integration time 100 s (50 × 2 s). The position of the microscope objective with respect to the sample was piezoelectrically controlled (XY position). Thermogravimetric measurements were performed in N 2 or air atmosphere using the Simultaneous TGA-DTA (TA Instruments, type SDT 2960) thermal analyzer in the temperature range of 293-1273 K. The heating rate was 10 K min -1 .
Crystal structure determination and Rietveld refinement. The angular positions of the first 20 reflections (up to about 38° 2θ) were determined using the peak search option implemented in Topas Academic v5 program (http://www.topas-academic.net/). These positions were used to index the diffraction pattern into the orthorhombic system, yielding a cell with a volume of 994.8 Å 3 and cell parameters a = 20.4805 Å, b = 9.4487 Å and c = 5.1409 Å (Table 1) . Comparison of the crystal cell parameters obtained for Mg(CYS) 2 with those previously published for Zn(CYS) 2 (Ferrer et al., 2014) , with a = 20.0906(7) Å, b = 9.5842(3) Å and c = 5.01889(13) Å, indicated that both compounds were probably isostructural. This was verified by performing a Rietveld refinement (Rietveld, 1969) with Topas Academic v5 program, in which the initial crystal structure information was taken from the published crystal structure of Zn(CYS) 2 . After exchanging the Zn atom by a Mg one, the refinement of the powder diffraction data in the 2θ range from 7° to 69° yielded a very good pattern fit, with agreement factors R wp = 4.34 % and GoF = 1.58. The crystal structure refinement included atomic coordinates of all atoms and three different isotropic temperature factors were used, one for C, N and O, one for S and one for Mg atoms. Hydrogen atoms were included at their calculated positions using Olex2 software (Dolomanov et al., 2009) ; these positions were recalculated several times during the pattern fitting procedure, until refinement convergence. The background was modelled with a Chebychev polynomial and the experimental peak shapes were fitted using a Thompson-Cox-Hasting Pseudo-Voigt (Thompson et al., 1987) function. The final Rietveld fit included 70 adjustable parameters (scale factor, zero shift, background coefficients, atomic coordinates, temperature factors, unit cell parameters and peak shape parameters). Table 1 reports the crystallographic and Rietveld refinement related data. Figure 1a in main text shows a plot of the final Rietveld refinement for Mg-MBioF compound.
Cell culture. The human lung epithelial cells (A549 cell line) were purchased from ATCC collection. Cells were grown in Ham's F-12 medium containing 2 mM glutamine, 10 % fetal bovine serum (FBS) and 1 % penicillin/streptomycin at 37°C in a CO 2 incubator with 5 % of CO 2 . A volume of 25 μL containing approximately 1 × 10 4 cells was seeded to each well of a 24-well plate 24 h before the experiment was started.
In vitro experiments. MBioFs at different concentrations in the range of 50-2500 µg mL -1 were added to the growing cells for next 24 h to assess the material cytotoxicity. The cell viability was determined by MTT test, based on the ability to reduce 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT), and compared with control cells cultured without material supplementation.
Then, three selected non-toxic MBioF concentrations (125, 500 and 2000 µg mL -1 ) were added to the growing cells for 24 h to assess their anti-oxidative properties. Cells were lysed and subjected to total anti-oxidant capacity (TAC) test, based on cell potential to reduce Cu 2+ ions. The anti-oxidative properties were determined also with protein mask, that allowed to evaluate the enzyme-dependent anti-oxidative potential.
Glutathione and cysteine assay. Both compounds (GSH and Cys), due to their sulfhydryl groups, readily react with 5,5′-dithio-bis(2-nitrobenzoic acid) (DTNB or Ellman's reagent) to form stable dimers that are separated and quantitatively determined by HPLC. Retention times for separated compounds were determined using standard solutions. The chromatographic separation was achieved using a Chromolith Performance RP-18e column, 4.6 mm × 100 mm (Merck, Europe) under isocratic conditions, with a mobile phase consisting of 75 mM phosphate buffer adjusted to pH 4.5 and 4% acetonitrile, running at a flow rate of 1.0 mL/min, and detection was performed at 340 nm. The sample volume for injection was 10 μL and the total run time was 20 min.
